Heat shock protein 90 is required for ex vivo neutrophil-driven autoantibody-induced tissue damage in experimental epidermolysis bullosa acquisita.
A broad range of immunosuppressive and immunomodulatory effects of heat shock protein 90 (Hsp90) blockade has been described in models of autoimmune bullous diseases, but the direct contribution of this chaperone to neutrophil effector pathways in the context of autoantibody-driven blistering is generally unknown. Therefore, this has been addressed in the current study on the basis of the subepidermal blistering disease epidermolysis bullosa acquisita (EBA) characterized by autoantibodies against type VII collagen, in which a crucial role of neutrophils and both their reactive oxygen species and matrix metalloproteinases in mediating tissue injury has been established. First, the Hsp90 antagonist 17-DMAG dose-dependently inhibited dermal-epidermal separation ex vivo in cryosections of human skin induced by co-incubation of EBA patient autoantibodies with neutrophils from healthy blood donors. Next, 17-DMAG dose-dependently suppressed production and release of reactive oxygen species by human neutrophils induced by both fMLP ± LPS and EBA-specific immune complexes. In addition, co-immunoprecipitation studies revealed that extracellular Hsp90 interacted with secreted matrix metalloproteinases 2 and 12 in sera of EBA patients, suggesting that these basement membrane-degrading proteolytic enzymes are client proteins of Hsp90 and dependent on its chaperone function. Our findings add to the knowledge of the multimodal anti-inflammatory effects of Hsp90 blockade and implicate that Hsp90 is closely involved in the effector mechanisms of neutrophil-driven autoantibody-induced tissue damage, thus being a relevant therapeutic target in patients with neutrophil-mediated autoimmune diseases such as inflammatory types of EBA.